Objectives: Little is known about the health status of older migrants living in Europe. Using detailed data collected in 2003, we investigate differences in health status by origin country within the older immigrant population living in France using a self-rated health measure. Methods: A difficulty with the self-rated outcome is that it may not be comparable between different origin groups, in particular because of cultural and linguistic differences. We thus estimate generalized ordered Probit models and construct for each respondent an indicator of health net of cross-cultural effects. Results: Male immigrants from Southern Africa and Asia and female immigrants from Northern Europe, Southern Africa and Asia are more likely to be in good health, while the health status is lower among immigrants from Eastern Europe living in France. Conclusion: The diversity in health status within the immigrant population is large in France. These results are helpful in order to target the more disadvantaged origin groups and to adjust the provision of health care.
Introduction
Knowing the health status of immigrants is particularly important to health policy planners, as it provides unique opportunities to improve health care. However, the link between migration and health is complex on a priori grounds.
According to the healthy migrant hypothesis 1, 2, 3 , the health status of immigrants at the time of arrival is usually better than that of the native-born population because of the positive selection of immigrants among their origin population. The migration decision will then affect the health of those who have migrated, the immigrant health status deteriorating with the duration of residence. At the same time, according to the salmon bias, many migrants return to their country of birth after retirement or becoming seriously ill, reflecting their desire to die in their own birth place 4 . This type of selective emigration results in lower mortality among the migrants who choose not to return to their country of birth 5 .
From an empirical perspective, numerous studies have focused on health disparities, both within the immigrant population and between immigrants and natives living in the United States 6 , a country being characterized by a rapid acceleration and diversification of immigrants over the last thirty years. The main conclusions are that foreign-born individuals are in better health than native-born Americans and that there is a significant heterogeneity in health among immigrants 7 . The populations under consideration are essentially made up of middle-aged adults, which is undoubtedly due to the fact that migration has primarily been associated with labor considerations. However, this perception is now contradicted by the aging of immigrants and the health of the older immigrants is of special interest since most changes in health occur during old age.
Like the US, European countries are characterized by a large number of immigrants and the proportion of immigrants in the ages of retirement is increasing. Despite the interest in studying the health status of immigrants, research on this issue remain scarce in Europe,
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Ϯ recent exceptions being found in the Netherlands 8 , in Sweden 9 and in France 10, 11 . In that latter country, several studies have evidenced a heterogeneous relationship between immigration status and health after controlling for socio-economic status, depending on age at immigration, gender and origin 12 .
For instance, health benefits are noticeable among Mediterranean men, especially for affluence-related diseases such as cancer and cardiovascular diseases 13 . When being compared to local-born French and non-migrant Tunisians, migrants from Tunisia have lower mortality and morbidity rates when considering nutrition-related non-communicable diseases 14 . An explanation is that their acculturation led to a convergence of some of their characteristics to those of the host population, while not others. Past and current exposure to the home country helped maintain some positive aspects of the diet 15 . Also, some unusual types of cancer (nasopharynx, bladder) are observed among migrants from Northern Africa, while these migrants have on average lower risks for most cancer sites 16 .
Clearly, there is a strong need for more research on aspects of migrant health in European countries 17 . Assessing the relevance of the healthy migrant or salmon hypotheses is undoubtedly of the highest importance, but detailed longitudinal data is usually required to understand the dynamics of health between the migrant and native populations. Instead of comparing the health status respectively of migrants and natives as done in previous studies, we choose in this paper to focus on differences in subjective health among the various origin groups of older immigrants living in France. A difficulty with a self-rated health measure is that it may not be comparable across cultural groups. In particular, some groups may give biased responses to the self-rated health indicator because of cultural and linguistic differences. We thus develop a simple methodology to adjust for these differences. 18 . We focus on differences in health by origin country and compare the health status of the different immigrant groups. Drawing on generalized Ordered Probit models with thresholds depending on both origin country and language proficiency, we compute health indicators net of crosscultural differences for each origin group. Our main result is that there remain large differences in self-rated health among the various origin groups living in France even after controlling for cultural differences.
The remainder of our paper is organized as follows. In the next Section, we describe the survey used and present our empirical strategy, which relies on generalized ordered Probit models. Econometric results are discussed in Section 3. Finally, Section 4 concludes.
Methods
To study origin differences among the immigrant population living in France, we use a 
where X is a set of covariates explaining health, β is a vector of coefficients to estimate, and ε is a random error term. By definition, * H remains unobserved, but the data provide instead some information on the self-reported health status H ranging from 1 ('very poor' or 'poor' health) to 4 ('very good' health). We suppose that: . Assuming that the error term ε is normally distributed, the corresponding specification is an ordered Probit model.
A shortcoming of this kind of ordered model is that it assumes fixed threshold values for the whole population under consideration. Unfortunately, previous studies have suggested that these threshold levels were unlikely to remain constant when comparing the self-assessed measure of health among different populations 20 . In order to relax this restrictive assumption of parallel lines, we assume that the different thresholds vary over the observations as a function of variables related to origin effects. In our context, both origin and language proficiency are expected to have a strong influence on the thresholds. This defines a generalized ordered Probit model 21, 22 .
As we are interested in a comparison of health among the various origin groups (net of cultural effects), we use the generalized ordered estimates to compute the following predicted health outcome for each respondent i : 
In so doing, we get comparable indicators of self-assessed health for the eight origin countries. For the comparison, we calculate the mean and the different percentile values along the health distribution. They indicate differences in health among the migrant population adjusted for the cross-cultural bias stemming from origin country and language proficiency.
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ϲ Let us finally describe the explanatory variables that we control for when estimating the generalized ordered model. First, we include a set of demographic controls related to gender, age, and marital status. Secondly, we take the socio-economic status of the respondent into account through the inclusion of education, occupational status during activity, quartiles of income measured at the household level, and whether the household is liquidityconstrained or not. Thirdly, we include more objective health indicators, as a separate source of information is needed to correct for presupposed differences in reporting.
On the one hand, the survey indicates whether the respondent has limitations with activities of daily living and instrumental activities of daily living. For the seven activities recorded in the survey (taking transportation, doing shopping, going outside, moving in the housing, doing housework, bathing/showering, preparing a meal), we construct a set of dummy variables being equal to 1 when the respondent reports a specific limitation (and 0 otherwise). We then sum up these dummies to get the total number of limitations with ADLs and IADLs. On the other hand, we include a dummy variable that takes the value of one when the respondent has spent at least one night in a hospital during the last twelve months. This covariate is strongly correlated with objective health problems 23 .
The fourth set of variables deals with parental characteristics. We introduce four dummy variables indicating whether the father and the mother of the respondent are alive or not at the date of the survey and whether, if alive, they are in poor health. Having parents alive and healthy should result in a positive correlation of high self-rated health status. Also, we know whether the financial situation of the respondent was very poor, poor, fair or good during youth, which may be seen as a good proxy of the parental socio-economic status.
Finally, the last set of covariates is about the migration trajectory itself. In the basic ordered Probit model, duration of migration, difficulty in reading French and origin country ϳ were included in the list of covariates. We only account for language proficiency and origin countries in the threshold equations when estimating the generalized ordered model.
Results
The distribution of the self-reported health outcome both for the whole population and for the various origin groups is described in Table 1 . On average, the proportion of respondents in poor health amounts to 12.5%. It is equal to 35.2% when the health status is fair, 38.9% when it is good, and 13.5% when it is very good. A crucial result of the PRI survey is that there are large differences in the self-reported health status among the various origin groups.
Insert Table 1 here
As shown in Of course, differences in self-reported health observed among the various origin groups may simply be due to differences in individual characteristics. Descriptive statistics reported in Table 1 
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ϵ Results from the generalized ordered Probit specification are described in Table 2 . We estimate separate regressions for men and women since male and female migrants have different health profiles according to the data. We test the relevance of this assumption by adding a set of crossed gender-specific variables in a pooled regression (including both men and women). We find a value of 87.8 for the corresponding Chi2 statistic (with 38 degrees of freedom), statistically significant at the 1 percent level.
Insert Table 2 here
Let us briefly focus on the role of individual demographic and socio-economic characteristics. Table 2 It is definitely not surprising to evidence a negative relationship between the self-rated measure of health and the two indicators of poor health conditions, both for men and women.
Having any ADLs or IADLs or having spent at least one night in a hospital during the last twelve months strongly reduces the health outcome. Furthermore, the self-rated measure of health is better when the parents of the respondent are alive (especially among women) and not in poor health (especially among men). Being healthy is also more frequently observed among immigrants whose parents were either in a fair or in a good financial situation during youth, the reference category being a very poor situation.
ϭϬ As shown in Insert Figure 2 here 
Discussion
Multi-ethnic societies in Europe are faced with multiple challenges, including the health needs of their different origin groups. In a context of population aging, there is very surprisingly little evidence to date on the health status among immigrant populations living in the European countries, whilst there are numerous studies on immigrant health in the United
States. In this paper, we have attempted to fill in this gap by providing evidence on self-rated health among elderly immigrants living in France using detailed data collected in 2003.
Instead of comparing immigrants and natives, we choose to focus on disparities in health status among different origin groups.
A difficulty with the self-rated health outcome is that this subjective measure may not be comparable across different ethnic groups, in particular because of cultural and linguistic differences. To overcome this difficulty, we have estimated generalized ordered Probit estimates with language proficiency and origin country as threshold-varying covariates. This allows us to construct for each immigrant an indicator of health net of cross-cultural effects.
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ϭϮ With respect to our methodology, we would like to point out that the crucial issue is to have accurate indicators of the objective health status of the migrants to really be able to isolate the cultural differences. Otherwise, the computation of the health index would also pick up differences in chronic diseases or in specific health troubles like problems with heart, diabetes, arthrosis, etc.
The comparison of the self-reported health measure will be more relevant with detailed information on objective health. The PRI survey is helpful with respect to this constraint since we were able to introduce more objective indicators such as limitations with activities of daily living or any hospital stay as well as parental characteristics (parents in poor health and alive). At the same time, a shortcoming of our approach concerns the limited number of variables related to origin effects, i.e., birth country dummies and language proficiency. The different thresholds could also be a function of variables related to the characteristics of the migrant's family.
We find that the diversity in health status within the immigrant population is large in France. Even after controlling for differences in socio-economic status and also for different perceptions of health depending on language proficiency and origin country, we still evidence significant differences in the health status of the different immigrant groups. On average, male immigrants from Asia and Southern Africa and female immigrants from Northern Europe, Southern Europe and Asia are more likely to be in good health, while the health status is lower among immigrants from Eastern Europe.
Because of the diversity of immigrants, our contribution shows that there is an appreciable difference when comparison is made by origin country. Interestingly, similar results were found for older immigrants living in the United States. As they stand, these results have important health-policy implications as they may be helpful in order to target the more disadvantaged origin groups and to adjust the provision of health care. For instance, one hal-00449608, version 1 -22 Jan 2010 ϭϯ could propose free doctor consultations to both male and female migrants from Eastern Europe, since they are on average characterized by lower self-reported health (after controlling for cultural differences). Nevertheless, for that purpose, we believe that it would be worthwhile to have more information on the use of public services among the different immigrant groups. There is clearly a need for collecting more detailed data on health among the various ethnic groups living in European countries. Source: Survey PRI 2003. Note: significance levels are respectively 1% (***), 5% (**) and 10% (*). The t-values associated to the coefficients explaining the threshold levels of the ordered model are not reported.
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